The purpose of this study is to compare the effects of computer assisted projectbased instruction on learners' achievement in a science and technology course, in a computer course and in portfolio development. With this aim in mind, a quasiexperimental design was used and a sample of 70 seventh grade secondary school students from Org. Eşref Bitlis Primary School in Istanbul was selected. The students were randomly assigned to one of the two groups: the control group and experimental group. Instruction to control group was provided by the traditional project-based learning approach, to the experimental group was provided computer assisted project-based learning approach. Both groups were given instruction on the topic of Our Living Conditions in the syllabus of 7th grade Science and Technology course. During the five-week instruction, experimental group was required to prepare the projects with using computer assisted project-based method, while control group used traditional project-based method. At the end of the study, the findings revealed that science and technology and portfolio assessment scores of the experimental group were significantly higher than that of the control group. This result indicates that the learning gains are higher when instruction is provided by computer assisted project-based instruction than by the traditional method.
INTRODUCTION
One of the instructional methods which could be regarded as an alternative to traditional teaching methods and in which the learner is central to the learning process is projectbased instruction. Integrating project-based instruction into a curriculum provides students with real world problem solving investigations, allows students to work independently and reveals realistic products (Kafi and Motallebzadeh, 2014) . Projectbased learning allows students to gain a deeper understanding of materials when they actively construct their understanding by working with and using ideas (Hsu, Dyke, Chen and Smith, 2015) . Researches states that project-based learning enables students to demonstrate better problem solving skills (Finkelstein, Hanson, Huang and Huang, 2010) and that students also show improved critical thinking skills (Beckett and Miller, 2006) . Summers and Dickinson (2012) argued that when project-based instruction was properly implemented, it often produced dramatic achievement gains and deep conceptual understanding. In project-based instruction classrooms, students demonstrate improved attitudes toward learning. They exhibit more engagement, are more self-reliant and have better attendance than in more traditional settings (Mohsena, Abodlvahedb and Wan, 2015; Walker and Leary, 2009) .
At the core of project-based instruction are the projects prepared by the learners. A project requires a design or design development, imagination and planning. The basic characteristic of a project is the learner's ability to decide independently on how and in which order the problem at hand could be solved (Kubinova, Novotna and Littler, 1998) . Thereby, learners try to find solutions to the problems they are presented with either individually or in groups. Through projects, learners can work individually to structure their knowledge and finalize their work realistically and present their own products in accordance with concepts and scientific principles (Cole, Means, Simkins and Tavali, 2002) .
According to Manson and Bramble (1997) it is as much important to increase student interest in school by creating a learning environment where various disciplines are linked together as it is important to teach particular disciplines. This point of view has led to the emergence of project-based instruction as the project development process became a part of the classroom. In project-based instruction, while the learners prepare their projects in groups with intra-group collaboration, the teacher guides the learners by observing the learners' project development processes in and out of the classroom. In project-based instruction, learners work together on a real issue or problem from a variety of disciplines and finalize their projects with a presentation (McGrath, 2002; Wolk, 2001 ). Via project-based learning, learners create associations between various courses such as mathematics, social sciences, literature and physics in order to find answers to open-ended questions and thereby are more enthusiastic to learn (Curtis, 2002) . Learners find the necessary information on their own to carry out their projects and present a product in the end through creating associations among various types of information they have obtained.
Due to the fast growth of information and communication technologies, the use of technological facilities at school and in the classroom has become inevitable. The use of technologies in teaching and learning provides the learners with richer learning environments, creates interest and helps increase motivation through a student-centered approach (İşman, Baytekin, Balkan, Horzum and Kıyıcı, 2002) . When learners are willing to understand and to succeed in a subject area, they can, thus, learn much easily. In this respect, the use of technologies plays an important role in the learning-teaching process (İşman, Baytekin, Horzum and Kıyıcı, 2002) . The opportunities offered by the computer technologies for the teaching process improves the quality of education. However, technologies can only support learning should they be used in relation to appropriate teaching and learning theories. For instance, multi-dimensional learning outcomes could be obtained when traditional project-based instruction is integrated with the basic principles of learning theories of technology and constructivism (Muniandy, 2000) . As a result, the idea of computer assisted project-based instruction was suggested. In such a teaching and learning context learners design and make decisions on their own learning and consequently enhance their creativity and they collaboratively try to solve the problems they encounter. It is a technology based learning situation where learners evaluate their success, where real life is brought into classroom and where parents are actively involved in the learning process (Erdem, 2002) .
It has also been suggested that the quality of education could be enhanced by using computers in the project development process. Various opportunities provided to learners through technologies stimulate learners to follow and attend to their own interests. Liu, Hsieh, Cho and Schallert (2006) found that students had a better understanding of science concepts and felt more confident about being successful learners after they completed a computer assisted project-based learning unit. The use of computers in project-based instruction influences learners' achievement of target behaviours and portfolio development in a positive way.
In the last decade, computer assisted project-based learning has been widely applied in science classrooms to support students' development of deeper understanding of science concepts ideas (Fogleman, McNeill and Krajcik, 2011) . Hsu, Dyke, Chen and Smith (2015) claimed that computer assisted approach was effective in improving learning outcomes and developing their science knowledge. Also experiencing computer assisted project-based learning, students were apparently more positive in science attitude (Lai, 2013) . Considering all of the above, the present paper aims to compare the effects of computer assisted project-based instruction and traditional project-based instruction on learners' achievement levels in a science and technology course, in a computer course and in portfolio assessment. With these aims in mind, the following hypotheses were tested;
1. In the experimental group, where computer assisted project-based instruction is used, learners' achievement scores in the science and technology course will be significantly higher than the learners' achievement scores for the same course in the control group, where traditional project-based instruction is used. 2. In the experimental group, where computer assisted project-based instruction is used, learners' achievement scores in the computer course will be significantly higher than the learners' achievement scores for the same course in the control group, where traditional project-based instruction is used. 3. In the experimental group, where computer assisted project-based instruction is used, learners' portfolio assessment scores will be significantly higher than the learners' portfolio assessment scores of the control group, where traditional projectbased instruction is used.
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Computer Assisted Project-Based Instruction: The effects … International Journal of Instruction, July 2015 • Vol.8, No.2 In this study, a quasi-experimental design was used and the students were randomly assigned to control and experimental groups. Instruction to the control group was provided by the traditional project-based learning approach, to the experimental group using computer assisted project-based learning approach.
Participants
Purposive sampling was used to select a sample of 70 seventh grade students from Org. Eşref Bitlis Primary School in Istanbul and randomly assigned 35 each into experimental and control group. 57.1% of the sample was female (N female =40), while 42.9% was male (N male =30). The willingness of the teachers and the administration to collaborate with the researcher, their interest and readiness to contribute to scientific knowledge and the school's technological equipment were the main reasons in the selection of Org. Eşref Bitlis Primary School as the field of study.
Procedure
Initially, project-based teaching activities were prepared on the "Our Living Conditions" topic of 7th grade science and technology course to be used for the control group. For this stage, learners were briefed on the necessary information and activities in relation to the "Our Living Conditions" topic of 7th grade science and technology course which was organized around project-based instruction. They were also informed on how these information and activities were structured which were then gradually explained. In line with a teaching plan, sub-topics were introduced to the control group in due course. At the end of the lesson, learners were asked to brainstorm about the type of product that could be prepared in relation to the topic. Learners were assigned to prepare a portfolio and bring it to the next lesson.
For the experimental group, sub-topics were introduced in due course in line with the teaching plan. At the end of the lesson, learners were asked to brainstorm about the type of product that could be prepared in relation to the topic and they were, then, taken to the Information Technologies classroom to prepare a portfolio at the computer. After all the topics were covered, learner products were presented to the class and a Science Achievement Test, a Computer Achievement Test, a Portfolio Evaluation Form and a Peer Evaluation Form were administered by the researchers. While the learners of the control group presented their projects in the classroom, learners of the experimental group did their presentations in the information technologies classroom.
Instruments
Four different tools were employed for data collection purposes: a science achievement test, a computer achievement test, a portfolio assessment form and a peer assessment form. These data collection instruments are explained in detail below.
Science Achievement Test
The test was developed by the researchers in order to assess the students' achievement of the subject matter. The multiple-choice test consisted of 25 questions and the validity and reliability studies of the test were carried out by the researchers. The questions were
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International Journal of Instruction, July 2015 • Vol.8, No.2 ensured to subsume and exemplify the content of the unit in order to establish content validity of the achievement test. For the item analysis; item-total and item-reminder correlations, item difficulty and item discriminating power analyses were carried out.
The value of item difficulty was computed for each item, where the value of item difficulty was greater than 80%, those items were rejected, because they were very easy item. Therefore, the 1 st and 22 nd items 22 were rejected. Similarly, the item having the item difficulty value less than 20% were also rejected on account of being difficult items. Therefore, the 17 th item was rejected. The reliability analysis was then carried out with the remaining 22 questions, and the Kuder-Richardson reliability coefficient was found to be 0.75.
Computer Achievement Test
The computer achievement test was developed by the researchers in order to determine the students' achievement in the subject matter. It is a multiple-choice test consisting of 25 questions. The validity and reliability studies of the test were carried out again by the researchers. After the item analysis the 2 nd item was removed from the test as its item discrimination value was too low. At the end of the reliability analysis administered with the remaining 24 questions, the Kuder-Richardson reliability coefficient was found to be 0.70.
Portfolio Assessment Form
Two different Portfolio Assessment Forms were designed regarding the different contexts of portfolio development; one for the traditional project-based instruction and one for the computer assisted project-based instruction. The form for traditional method was designed by the researchers and special attention was paid to the selection of topics from the "Our Living Conditions" unit for the 7 th grade students; topics which would arouse interest, would create motivation and were suitable for the learners to do research on were selected. For the computer assisted project-based method, Intel Education for the Future Portfolio Assessment Scale was used (Candau, Dohety, Yost and Kuni, 2002) . Higher-order intellectual skills which were expected to be observed at the end of the intervention were specified and their appropriateness to the program objectives was taken into consideration.
Peer Assessment Form
In order to involve learners in the assessment and evaluation of their own projects a Peer Assessment Form was prepared. In the design of the form, Intel Portfolio Assessment Scale was used as an example. Using the peer assessment form, learners carried out ingroup evaluations. Special attention was paid to ensure that the items in the form were clear, mono-dimensional and non-influential. Experts' views from the Department of Computer and Instructional Technology were also gathered before finalizing the form. Learners were advised to provide true and realistic answers in completing the form. It was also underlined that they should not be biased in evaluating their peers' projects. 
Data Analysis
RESULTS
In this section, the results of the experimental group, which used computer assisted project-based instruction (CA-PBI), and the control group, which used traditional project-based instruction (T-PBI) are compared in relation to the learners' science and technology course achievement scores, computer course achievement scores and portfolio assessment scores. As presented in Table 1 , the mean value for the science and technology course achievement of the group which used computer assisted project-based instruction (CA-PBI) was 12.43, while the mean value for the same course of the group which used traditional project-based instruction (T-PBI) was 7.94. The results of the independent samples t-test administered to test the effect of the teaching method variable indicated that science and technology course academic achievement scores of the learners who received computer assisted project-based instruction was higher at .05 level than the learners who received traditional project-based instruction (t=5.21; p<.05). As illustrated in Table 2 , the mean value of computer course achievement scores for the learners in the experimental group was 14.80, while the mean value for the control group was 13.51. Computer course achievement scores of the experimental and control groups were compared in terms of the teaching method using an independent samples ttest. The test results did not indicate any statistically significant difference between the two groups (t=1.83; p>.05). Portfolio assessment scores of the two study groups were compared using a MannWhitney U test as shown in Table 3 . As the results indicate, the mean rank for the learners in the experimental group was 43.28 and for the learners in the control group it was 27.73. The results of the Mann-Whitney U test, which was administered to test the effect of the teaching method, indicated that portfolio development scores of the experimental group learners were significantly higher than that of the control group learners (U=340.50; p<.05).
DISCUSSION
This paper compared the effects of two strategies, computer assisted project-based instruction and traditional project-based instruction, on learners' achievement scores in a science and technology course, in a computer course and in portfolio development. The findings of the study indicated that the science achievement scores of the group that received computer assisted project-based instruction were significantly higher than that of the control group which received traditional project-based instruction (t=5.21; p<.05).
Project-based learning has shown to be more effective than traditional methods for teaching maths, economics, language, science and other disciplines (Baş, 2011; Baş and Beyhan, 2010; Beckett and Miller, 2006) . The most important factor that could explain why the learners in the group that received computer assisted project-based instruction were more successful was that learners were able to have meaningful hands-on experience via the creative pictures, videos and other multimedia materials they designed at the computer (Blumenfeld, Karjcik, Marx and Soloway, 1994; Simkins, Cole, Tavalin and Means, 2002) .
Besides the use of computers in the project development process plays a complementary role and shares the hard job of other elements in the teaching system such as books, friends and teachers and thus facilitates long-term retention of the topics (İşman, Baytekin, Balkan, Horzum and Kıyıcı, 2002; Özmen, 2004; Yalın, 2002) . Learners are more successful when they are much more motivated to learn as they find the context of computer assisted project-based instruction interesting and as they become curious about the tools (Cole, Means, Simkins, and Tavali, 2002; Frank and Barzilai, 2004, Greenbowe, Burke and Windschitl, 1998; Jackson and Songer 2000; McGrath, 2002; Melograno, 2006; Wolk, 2001) . Therefore, to ensure that meaningful learning takes place and more specifically to teach subjects which learners' have difficulties in understanding such as sciences, the use of multimedia assisted teaching activities could have had a positive effect on the achievement scores of the learners in the group which Furthermore, portfolio development scores of the learners' in the group which received computer assisted project-based instruction were observed to be significantly higher than the scores of the learners' in the group which received traditional project-based instruction (U=340.50; p<.05). Results of similar research also provide support for this finding (Frank and Barzilai, 2004; Melograno, 2006; Thomas, 2000) . Learners' portfolio development scores were observed to be influenced by the opportunities provided via various software and technologies used as part of computer assisted project-based instruction such as a ready-made portfolio template, a dictionary of spelling for spelling mistakes and motion pictures and animations found in software libraries (Blumenfeld, Karjcik, Marx and Soloway, 1994; Simkins, Cole, Tavali and Means, 2002) . Besides, the use of technologies in the computer assisted project-based instruction process positively effects learners' attainment of the target aims and their portfolio development (Hsu, Dyke, Chen and Smith, 2015; Melograno, 2006) . Learners tend to find the technological context interesting and become curious about it. This could, then, increase their willingness to learn and thus their success at portfolio development (Frank and Barzilai, 2004; McGrath, 2002; Melograno, 2006; Wolk, 2001 ). This could be a possible interpretation of why the portfolios developed via computer assisted project-based instruction were scored higher than the ones developed via traditional project-based instruction.
However, there was no significant difference between the computer achievement scores of the learners in experimental and control groups (t=1.83; p>.05). 7th grade learners are introduced to computer technologies such as word processing, presentation and publishing software gradually from 4th, 5th and 6th grades. Therefore 7th grade learners that composed both the study groups were likely to be familiar with the computer technologies, such as presentation, publishing and word processing software, used in the research. Consequently, it is possible to argue that learners' familiarity with computer technologies could explain why there was no significant difference between the learners' computer achievement scores. Le but de cette étude est de comparer les effets d'ordinateur ont aidé l'instruction à base de projet sur l'accomplissement des apprenants dans une science et un cours technologique, dans un cours d'informatique et dans le développement de portefeuille. Avec ce but en mémoire, un design(une conception) quasi-expérimental a été utilisé et un échantillon de 70 étudiants de collège d'enseignement général de cinquième(de septième année) d'Org. Esref Bitlis l'École primaire à Istanbul a été choisi. Les étudiants ont été aléatoirement assignés à un des deux groupes : le groupe témoin et le groupe expérimental. L'approche d'apprentissage à base de projet traditionnelle a fourni à l'instruction au groupe témoin, au groupe expérimental a fourni à l'ordinateur a aidé l'approche d'apprentissage à base de projet. On a donné l'instruction aux deux groupes sur le sujet de Nos Conditions de vie dans le programme de 5ème la Science et le cours Technologique. Pendant l'instruction de cinq semaines, le groupe expérimental a été exigé pour préparer les projets avec l'utilisation de la méthode de projet, tandis que le groupe témoin a utilisé la méthode à base de projet traditionnelle. À la fin de l'étude, les découvertes ont révélé que la science et la technologie et l'évaluation de portefeuille beaucoup le groupe expérimental étaient significativement plus hauts que celui du groupe témoin. Ce résultat indique que les gains apprenants sont plus hauts quand l'ordinateur fournit à l'instruction a aidé l'instruction à base de projet que par la méthode traditionnelle.
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